Fluorescence study of DNA binding and bending by EcoRI DNA methyltransferase.
We have applied fluorescence anisotropy and fluorescence resonance energy transfer (FRET) techniques to study the interaction between EcoRI DNA methyltransferase (M.EcoRI) and its target DNA in solution. Upon binding with M.EcoRI, the dsDNA containing GAATTC bends to flip out the second adenine for methylation. The binding affinity of M.EcoRI to two dsDNA fragments (20 and 38 bp) was studied with fluorescence anisotropy. Their binding constants at different temperatures from 20 to 40 degrees C were obtained, and the thermodynamic parameters of binding were derived. The results showed that M.EcoRI had a higher binding affinity to the short dsDNA strand than to the long one, and its binding to DNA was primarily entropy-driven. By labeling the 5' ends of the 20-bp dsDNA with two fluorescent dyes, fluorescein (FAM) and tetramethylrhodamine (TMR), we were able to monitor the enhanced TMR fluorescence in the presence of M.EcoRI. The end-to-end distance of the dsDNA determined from the FRET efficiency was changed from 72.4 to 63.4 A, and the DNA bending angle was estimated as 57.8 degrees .